
The 1953 mass chest X-ray survey in Pittsburgh and Allegheny
County, Pa., accurately identified an estimated 40 cases of primary
lung cancer in about 802,000 residents examined.

Followup Study of 844 Neoplasm Suspects
Identified in a Mass Chest X-ray Survey

By C. DEAN McCLURE, M.D.

STATISTICAL and clinical studies of the
effectiveness of mass chest X-ray surveys

in finding primary lung cancer have been re-
ported since 1950 (1-6). Because of continued
and rather widespread interest in this subject,
the results of a similar study carried out as part
of the followup of the 1953 mass chest X-ray
survey in Pittsburgh and Allegheny County,
Pa., are recorded here. In this study, 844 per-
sons classified on the basis of survey films as
neoplasm suspects were followed for 30 months
to determine their clinical diagnoses and mor-
tality experience.
As stated by the Pittsburgh and Allegheny

County X-ray Survey Foundation, the primary
purpose of the survey was to screen the adult
population (over 15 years of age) of Pittsburgh
anid Allegheny County for undiagnosed active

tuberculosis. An important secondary pur-
pose was to screen the group for other active
chest diseases, including neoplasms.

Survey Procedures

All persons participating in the survey ini-
tially had 70-mm. postero-anterior chest films.
These were read for abnormalities by at least
1 member of a team of 4 Public Health Service
physicians. Participants whose films were con-
sidered negative were so notified by mail.
Resident participants whose films were tech-
nically unsatisfactory or showed abnormal
findings were requested to report to survey head-
quarters for confirmatory films.
On return for a confirmatory film, the par-

ticipant was interviewed by a clerk, and basic

Dr. McClure is a research fellow in epidemiology
at the Graduate School of Public Health, University
of Pittsburgh. He was assigned to the Pittsburgh
area in 1953 by the National Cancer Institute,
Public Health Service, to conduct epidemiological
studies of lung cancer. At the direction of the
Pittsburgh Department of Public Health, he con-

ducted the long-term followup study of neoplasm
suspects reported here.
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Health Service, made available the original survey
records. Dr. Merle Bundy, then director of tubercu-
losis control, Pittsburgh Department of Public
Health, and secretary, Allegheny County Chapter,
American Cancer Society, assisted in the study
planning.

Dr. Mary E. Patno, office of biostatistics, Pitts-
burgh Department of Public Health, tabulated the
general survey data. J. William Lloyd of the same

office made the special tabulations of the neoplasm
suspects. Miss Bernadette Brady of the Public
Health Service assisted with the special followup of
the neoplasm suspects.
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data, including the name of the participant's
private physician, were recorded on an epidemi-
ology worksheet. All persons responding to
recall who were suspected on the basis of the
original 70-mm. film of having tuberculosis,
neoplasms, or "other chest disease" routinely
had 14" x 17" postero-anterior confirmatory
films. Lateral or oblique views were filmed
whenever the film interpreter requested them.
All persons suspected of having cardiovascular
disease had 70-mm. confirmatory films.
Four main categories of chest disease sus-

pects were referred to their private physicians
on the basis of the confirmatory film or, if the
participant failed to respond to recall, on the
basis of medical review of the original 70-mm.
film. Nonrespondents were referred only when
their 70-mm. films were regarded by the medi-
cal review committee as warranting further
clinical study. For these cases, the basic
epidemiological data were gathered through
telephone calls or visits by nurses to the par-

ticipants. Each referral was accompanied by
the partially completed epidemiology work-
sheet. The physician was requested to add to
this the final diagnosis of the patient's chest
condition when it had been determined and to
return the form to survey headquarters as soon

as possible. If the private physician referred
the patient to another physician for diagnosis,
a duplicate epidemiology form was sent to the
new physician with the same request.

The epidemiology forms provided most of the
data upon which the clinical findings reported
in the following section are based. However,
additional followup procedures, including tele-
phone calls and special letters to the physicians,
were employed by the survey personnel and the
local unit of the American Cancer Society to
determine clinical diagnoses for the 784 neo-
plasm suspects who were referred. Of the 844
neoplasm suspects included in this study, 60
were not referred because they could not be lo-
cated, had died, or were uncooperative.

General Survey Results

The total number of persons X-rayed in the
survey was 864,790, which represents approx-
imately 75 percent of the total population of
Allegheny County eligible for participation.
However, that figure includes many visitors to
the county and a few persons who were X-rayed
more than once. At present, the best estimate
of the number of visitors and multiple films is
approximately 62,759, which leaves a total of
802,031 residents X-rayed. This estimate is
based on the percentage of visitors and multiple
films noted in the recall population.
Because of the size of the task, the age-sex

rates of participation have not yet been deter-
mined. Thompson and Pell, however, have
estimated the age-sex participation rates for
approximately 80,000 residents of the Arsenal

Table 1. Estimated resident participation in the 1953 mass chest X-ray survey in Pittsburgh and
Allegheny County, Pa., by age and sex

Males Females
Total

Age group (years) partici-
Percent Number Percent Number pants
partici- partici- partici- partici-
pation 1 pants 2 pation 1 pants2

15-24 -48. 6 50, 585 57.5 67, 212 117, 797
25-34 -57. 0 72, 123 58. 4 80, 980 153, 103
35-44 - 66.9 77, 293 61. 0 73, 880 151, 175
45-54 - 64. 4 60,737 67.9 64,871 125,60855-64 - 57. 2 43, 727 56. 8 41, 456 85, 183
65-74 -53. 4 22,733 47.3 20,733 43,46675 and over - 34. 7 5,389 25. 0 4,868 10, 257

Total - 58. 6 332, 587 58. 6 354, 000 686, 587

1 Weighted averages for combined age groups of Arsenal health district sample (7).
2 Obtained by applying participation rates to population of Allegheny County in 1953, as estimated by apply-

ing age-sex percentage distribution in 1950 to estimated 1953 population.
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Results of the Mass Chest X-ray Survey in Pittsburgh and Allegheny County, Pa.,
March 25-September 25, 1953

Abnormal Findings

| 34,307 1 (4.0) l

Not Recalled2
2,397 (0.3)

Technically Unsatisfactory
8,788 (1.0)

Negative Findings
821,695 (95)

Recalled for Confirmatory X-ray
31,567 (3.7)

L ~~~~~~~~Is1--V Q_| l I

Suspected Tuberculosis Suspected Cardiovascular Suspected Neoplasm Suspected Other
Disease Chest Disease

16,327 (1.9) 4,116 (0.5) 1,183 (0.14) 10,281 (1.2)

L Il II

'Based on interpretation of original 70-mm. films (including 343 duplicates, triplicates, etc.).
2Residence outside survey area.
3Based on interpretation of confirmatory 14" x 17" or 70-mm. films (including 44 large films taken on persons other

than those recalled).
NOTE: Figures in parentheses are percentages based on total survey population.
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Total Survey Population
864,790 (100)

-Reason fnr Recaill-
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health district in Pittsburgh (7). By apply-
ing these rates to the estimated age-sex distribu-
tion for the 1953 population of Allegheny
County, the number of residents X-rayed in
each age-sex group can be calculated, as shown
in table 1. According to this method, the total
number of resident participants was 686,587,
considerably fewer than the number found by
subtracting the estimated number of visitors
and multiple films. However, Thompson and
Pell have stated that they felt the participation

rates in the Arsenal health district were lower
than those for many other sections of the city
and county.

X-ray Findings
As shown in the accompanying diagram, 4

percent of the total survey population were con-
sidered to have abnormal X-ray findings on the
basis of the original 70-mm. films. Of these,
31,567 (all those with abnormal findings who
were residents of the county) were recalled for

Table 2. Clinical diagnoses reported during survey followup period (April 10, 1953-June 30, 1954),
according to type of disease suspected at time of referral: 1953 mass chest X-ray survey in Pitts-
burgh and Allegheny County, Pa.

Clinical diagnosis reported after referral
Number No re-
persons port of

Disease suspected at time of referral referred Tuber- Cardio- Neo- Other N clinical
culosis vascular plasm thers Negative Total findings

disease plsm iJsease fnig

Tuberculosis -10, 315 4, 595 71 28 667 825 6, 186 4, 129
Cardiovascular disease -3,256 2 1, 397 2 15 61 1, 477 1, 779
Neoplasm -784 107 25 180 245 56 613 171
Other chest disease -4, 775 224 186 60 1, 558 389 2, 417 2, 358

Total- - 19, 130 4, 928 1, 679 270 2, 485 1, 331 10, 693 8, 437

Table 3. Clinical diagnoses 1 for 844 neoplasm suspects identified in the 1953 mass chest X-ray
survey in Pittsburgh and Allegheny County, Pa., according to site of tumor suspected at time
of referral

Suspected
tumor site

Total
persons
in cate-
gory

$.4
a)

.0 a-)
C)
Q
a)

p.'

Clinical diagnosis reported after referral

Primary malignancy

Lung

0

S

Medi-
asti-
num

a)
C)

a1)

0

S

z

Other
site

CL)

a)2

OS

z

Meta-
static
malig-
nancy
to tho-
racic
organs

Benign
neo-
plasm

Total
chest
neo-
plasm

Tuber-
culosis,
pulmo-
nary

Cardio-
vascu-
lar dis-
ease

Other
chest
disease

Nega-
tive

I II 1- -~

A-

z
C)

&.4
a)

P4

Q

Lung-_ 525 100 40 7.6 1 0. 2 10 1. 9 24 4. 6 50 9. 5 125 23. 8 121 23. 0 14 2. 7 125 23. 8 57 10. 9 83 15. 8
Mediastinum- 270 100 6 2.2 14 5. 2 1 .4 1 .4 165 61. 1 187 69. 3 5 1. 9 17 6. 3 23 8. 5 8 3. 0 30 11. 1
Bone- 42 100 0 0 0 0 2 4. 8 2 4. 8 15 35. 7 19 45. 2 1 2. 4 1 2. 4 6 14. 3 4 9. 5 11 26. 2
Other- 7 100 0 0 0 0 1 14.3 0 0 3 42.9 4 57.1 0 0 0 0 1 14. 3 1 14. 3 1 14. 3

Total- |844 100 46 5.5 15 1. 814 1. 727 3. 2233|27.6|335 39.7 127 15.032 3.8 155 18.470 8.3125 14.8

a)
C)

5-4

aL)
II'

a)
C.)

a)

pi.I

0

S

4)

c)
5.4

a)

p.',

a-)
C)c;4
a1)

A.

a4)
54

p.'

a.')

C1)
a.)

p.'

a)

.0

z

No re-
port of
clinical
find-
ings 2

a-)

CL)
Q&4
L)

P.

I Includes clinical findings obtained from hospital and office records and death certificates as well as those
reported to survey headquarters.

2 Includes 60 persons not referred to physicians for clinical diagnosis.
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Table 4. Mortality experience of 844 neoplasm suspects identified in the mass chest X-ray survey
in Pittsburgh and Allegheny County, Pa., according to clinical diagnosis after referral

Dead
ive_ed_of Status un-

Num- 30Aiv eondtof known end
ber First report Second report 30-month of 30 months
per- period 1 period 2 total

Clinical diagnosis sons
in

cate- Average Average
gory Num- annual Num- annual Num- Per- Num- Per- Num- Per-

ber mortality ber mortality ber cent ber cent ber cent
(percent) (percent)

Chest neoplasm -335 58 17. 3 18 5. 4 76 22. 7 203 60. 6 56 16. 7
Primary malignancy:
Lung -- 46 28 60. 9 3 11. 1 31 67. 4 12 26.1 3 6.5
Mediastinum -15 2 13. 3 0 0 2 13. 3 9 60. 0 4 26. 7
Other site -14 3 21. 4 3 18.2 6 42. 9 6 42. 9 2 14.3

Metastatic malignancy to
thoracic organs- 27 11 40. 7 2 8. 3 13 48. 1 10 37. 0 4 14. 8

Benign neoplasm-233 14 6. 0 10 3. 0 24 10. 3 166 71. 2 43 18. 5
Tuberculosis -127 3 2. 4 4 2. 2 7 5. 5 100 78. 7 20 15. 7
Cardiovascular disease-32 4 12. 5 3 7. 1 7 21. 9 20 62. 5 5 15. 6
Other chest disease-155 7 4. 5 7 3. 2 14 9. 0 112 72. 3 29 18. 7
Negative -70 2 2. 9 1 1. 0 3 4. 3 51 72. 9 16 22. 9
No report of clinical findings 125 9 7. 2 10 5. 9 19 15. 2 79 63. 2 27 21. 6

Total - 844 83 9. 8 43 3. 8 126 14. 9 565 66. 9 153 18. 1

1 October 1953 through September 1954.
2 October 1954 through March 1956.

confirmatory films. Of those recalled, 26,774
(84.8 percent of recall population) responded.
Of the total original 70-mm. films, 16,327 (1.9

percent) were interpreted by the reader as sus-
pected tuberculosis. Similarly, 4,116 (0.5 per-
cent) were classified as suspected cardiovascular
disease; 1,183 (0.14 percent) as suspected neo-
plasm; and 10,281 (1.2 percent) as suspected
other chest disease. On the basis of the con-
firmatory films, the yield of suspected tubercu-
losis was reduced to 10,739, or 1.2 percent of the
total survey population. Likewise, the yield of
suspected cardiovascular disease was reduced to
3,159 (0.4 percent) ; the yield of suspected neo-
plasm to 699 (0.08 percent); and the yield of
suspected other chest disease to 4,460 (0.5 per-
cent). Interestingly, 7,761 participants, 0.9
percent of the total survey population, origi-
nally had X-ray findings classified as abnormal
but were considered "essentially negative" after
their confirmatory X-rays.

Clinical Diagnoses Reported
A total of 19,130 persons were referred to

their private physicians for diagnosis (table 2).
These include, in addition to those who had ab-

normal findings on the confirmatory film, some
persons who were referred on the basis of their
original small X-rays. During the survey fol-
lowup period, April 10, 1953-June 30, 1954,
clinical diagnoses were reported to survey head-
quarters for 10,693, or 55.9 percent, of those re-
ferred. No report of clinical findings was re-
ceived for the remaining 8,437 persons referred.
The most common diagnosis reported was tu-

berculosis (all stages, including inactive cases),
which was returned for 4,928 persons (46.1 per-
cent). A diagnosis of cardiovascular disease
was reported for 1,679 persons (15.7 percent);
a diagnosis of neoplasm for 270 (2.5 percent);
and a diagnosis of "other chest disease" for
2,485 (23.2 percent). A clinical impression of
essentially negative was reported for 1,331 per-
sons. This figure represents 12.4 percent of
those for whom clinical diagnoses were received
and 7.0 percent of the 19,130 referrals.

Study of Neoplasm Suspects

For the 844 persons identified in the survey
as neoplasm suspects, a Public Health Service
research team undertook special followup pro-
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cedures, including abstracting of hospital and
office records, examination of death certificates,
and search of county death lists. By these pro-
cedures, clinical diagnoses were obtained for an
additional 106 of the neoplasm suspects, and
new diagnoses were found for a number of the
613 suspects for whom clinical findings had been
reported during the survey followup period.

Clinical Diagnoses
The most frequent diagnosis for the neoplasm

suspects was some type of neoplasm, as shown
in table 3. (This table includes the clinical
findings obtained by the special followup pro-
cedures; therefore, the data differ from those in
table 2.) Most of the neoplasms, however,
were benigni chest tumors. Only 75 (8.9 per-
cent) of all the neoplasm suspects were reported
to have primary malignancies of the chest, and
only 46 (5.5 percent) had diagnoses of primary
lung cancer. Other yields for the neoplasm

suspects included 127 (15.0 percent) cases of tu-
berculosis, 32 (3.8 percent) cases of cardiovascu-
lar disease, and 155 (18.4 percent) cases of
"other chest disease." For 70 (8.3 percent) of
the neoplasm suspects, the diagnosis was "essen-
tially negative." No report of clinical findings
was obtained for 125 (which includes the 60
who were not referred to physicians), or 14.8
percent of the suspects.

Mortality Experience
The survival status at the end of two report

periods was determined for each category of
clinical diagnosis (table 4). The first report
period covers the first year following the end of
the X-ray survey, that is, from October 1953
through September 1954. The second report
period includes the 18 months from October
1954 through March 1956. Efforts to obtain
survival data on the 153 persons classified as
"status unknown" have been prolonged because

Table 5. Cause of death for 126 neoplasm suspects who died during the 30 months following the
1953 mass chest X-ray survey in Pittsburgh and Allegheny County, Pa., according to clinical
diagnosis after referral

Cause of death
o_ _ _ _ _ _ _ _ _ _ -- Total

0
Other or unknown

4- | Lung cancer Other cancer cause

cz~~~~~~~~~.
Clinical diagnosis | oD

rn 0 0 0 0 0~~ooa *-a o

.0~~~ ~~~~~~~~~~0.0
S O s ASLO.

t
hO 11 X~10 e0100X

Chest neoplasm-335 17 14 6 11. 0 12 4 6 6. 6 4 8 5 5. 1 76 22. 7
Primary malignancy:
Lung -46 17 10 2 63. 0 0 0 0 0 0 1 1 4. 3 31 67. 4
Mediastinum-15 0 0 0 0 1 0 0 6. 7 0 1 0 6. 7 2 13. 3
Other site -14 0 1 1 14. 3 1 1 2 28. 6 0 0 0 0 6 42. 9

Metastatic malignancy to
thoracic organs 27 0 0 0 0 8 2 2 44. 4 1 0 0 3. 7 13 48. 1

Benign neoplasm-233 0 3 3 2. 6 2 1 2 2. 1 3 6 4 5. 6 24 10. 3
Tuberculosis -127 0 0 0 0 0 0 0 0 2 2 3 5. 5 7 5. 5
Cardiovascular disease- 32 0 0 0 0 0 1 0 3. 1 2 1 3 18. 8 7 21. 9
Other chest disease-155 0 2 2 2. 6 1 1 1 1. 9 0 4 3 4. 5 14 9. 0
Negative -70 0 0 1 1. 4 0 0 0 0 2 0 0 2. 9 3 4. 3
No report of clinical find-

ings -------- 125 1 1 0 1.6 2 3 2 4.8 2 2 6 8.8 19 15. 2

Total -844 18 17 9 5.2 15 9 9 3. 9 12 17 20 5.8 126 14. 9

1 Deaths during last 3 months of 1953.
2 Deaths during 1955 and first 3 months of 1956.
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Table 6. Cause of death for 126 neoplasm suspects who died during the 30 months following the
1953 mass chest X-ray survey in Pittsburgh and Allegheny County, Pa., according to site of
tumor suspected at time of referral

4e |Cause of death Total

Other or unknownLung cancer Other cancer cause
Suspected tumor site M __ _ _ _

Mediastinum 270 1O 4 0 1. 9 3 22 20.6 58

Lung -----------525 17 13 9 7. 4 11 6 6 4. 4 6 7 1 1 4. 6 86 16. 4
Mediastinum~-------270 1 4 0 1. 9 3 2 2 2. 6 5 7 9 7. 8 33 12. 2
Bone - -42 0 0 0 0 1 1 1 7.1 1 3 0 9. 5 7 16. 7
Other -7 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total -844 18 17 9 .. 2 15 9 9 3.9 12 17 20 5. 8 126 14. 9

1 Deaths during last 3 months of 1953.
2 Deaths during 1955 and first 3 months of 1956.

the majority of these moved within Allegheny
County during the 30-month period; however,
none appeared on the county death lists for that
period.
A total of 126 deaths are known to have oc-

curred among the neoplasm suspects during the
30-month followup period. This number is
considered the minimum 30-month mortality
estimate for the group since it is unlikely that
all deaths were identified in this followup
study. Eighty-three of the deaths occurred by
the end of September 1954, giving an average
annual mortality of 9.8 percent. Among the 46
persons reported to have primary lung cancer,
there were 28 deaths (60.9 percent) during that
period. The mortality among the non-lung-
cancer patients was only 6.9 percent. The
average annual mortality for all categories de-
creased during the second report period. The
30-month mortality figures show the highest
rate for lung cancer patients.
Of the 126 known deaths during the 30-month

followup period, 44 were due to lung cancer
(tables 5 and 6). Cancers of other sites were
the causes of 33 additional deaths, while the re-
maining 49 deaths were ascribed to causes otlher
than cancer or to unknown causes. Thus, the
minimum 30-month mortality among the neo-
plasm suspects by cause of death was 5.2 per-
cent for lung cancer, 3.9 percent for cancers of

other sites, and 5.8 percent for all other or un-
known causes. Most of the lung cancer deaths
(79.5 percent) occurred by the end of 1954.
Non-lung-cancer deaths, however, were more
evenly distributed over the 30-month followup
period.
The 30-month lung cancer mortality rate was

highest (63.0 percent) among those cases diag-
nosed as primary lung cancer (table 5). How-
ever, 10 of the 388 persons with clinical diag-
noses of either benign neoplasm or "other chest
disease" also died of lung cancer during this
period. Similarly, most of the lung cancer
deaths (88.4 percent) occurred among those
who were suspected of having lung tumors at
the time of referral (table 6). The 30-month
lung cancer mortality for this group was 7.4
percent. The group suspected of having lung
tumors had a 30-month mortality rate for all
causes of death of 16.4 percent.

Discussion

The crude yields of abnormal films, of sus-
pected tuberculosis, and of suspected neoplasm
from the survey of Pittsburgh and Allegheny
County are commensurate with confirmatory
findings reported for other mass chest X-ray
surveys (1-5). For all categories of disease,
there were wide variations between the readings
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of the small and the large X-ray films. Such
variations have been noted repeatedly by radi-
ologists, and it has been assumed that the larger
films can be interpreted more accurately for all
types of chest disease. Thus, the reasons for
taking large confirmatory X-rays in mass sur-
veys are to reduce the number of false positives
and to decrease the amount of unnecessary sur-
vey case followup. Whether or not large films
are better than 70-mm. films from the stand-
point of detecting neoplasms has apparently not
been investigated, and the data presented here
are not satisfactory for answering that question.

If the figures in table 1 represent even
roughly the age-sex distribution of the survey
participants, only 40 percent of the total X-rays
of men were taken among those 45 years of age
or older. Also, it is in the older age groups that
the participation rate declines to less than 55
percent. Since a significant number of cases of
primary lung cancer would be expected only
among men over 45 years old, the effectiveness
of the X-ray survey in finding cases of this dis-
ease was severely limited.
The clinical data presented are based largely

upon the findings reported by physicians in re-
sponse to the survey followup procedures. As
such, these data are subject to many of the same
biases recognized and reported for previous
mass X-ray surveys. It is significant that by
Jtune 30, 1954, at least 10 months after all refer-
rals were made, clinical diagnoses were reported
for only 55.9 percent of the total number of
persons referred. By this same date, clinical
diagnoses were established for 78.2 percent of
the neoplasm suspects. This higher percentage
undoubtedly is due to the additional followup
efforts made for this group. As a result of the
special followup by a Public Health Service
team, diagnoses were obtained for an additional
106 of the neoplasm suspects, bringingcr the per-
centage up to 91.5.
The yield of 5.5 percent for primary lung can-

cer among the neoplasm suspects is small in
comparison witlh the yields for otlher diagnoses
(table 3). This yield increases but slightly, to
7.6 percent, wlhen only those personis suspected
of having lung tumors are considered. The dif-
ficulty of accurately discriminating on X-ray
between lung tumors, tuberculosis, and other
lIung diseases is reflected by the fact that amonig

the lung tumor suspects the percentage witl
clinical diagnoses of lung tumor was no greater
than the percentage with clinical diagnoses of
tuberculosis or "other chest disease." Accurate
appraisal of any differences among these lung
disease categories is obscured by the fact that
different diagnostic criteria were undoubtedly
applied by the many physicians reporting clin-
ical finidings. For several persons, the clinical
diagnoses reported to survey headquarters had
to be changed in the light of later findings noted
by the physicians.
The mortality experience of the neoplasm

suspects shows clearly the rapidly fatal course
for the majority of the reported primary lung
cancer cases (table 4). Twenty-eight of the
forty-six persons with primary lung cancer died
within 12 months after the end of the survey,
and 31, within 30 months. Some question
might be raised as to the accuracy of the diag-
nosis for the 15 survivors. For 8 of these, the
diagnosis was confirmed microscopically, anid
the patients had pneumonectomies with appar-
ently curative results. For the remaining 7 the
diagnosis was based on X-rays alone.
The mortality rates were considerably higher

for persons reported to have either primary or

metastatic malignancies of the lungs than for
those in the other diagnostic categories (table
4). Also, the majority of the deaths in the
groups with malignancies occurred much ear-
lier than the deaths in the other diagnostic
groups. This observed early mortality sug-
gests that many of the reported primary and
metastatic lung cancer cases were brought to
medical attention by the survey at a late stage
of the disease. It is likely that extreme patho-
logical changes were present at the time of the
survey X-ray; consequently, the mortality rate
was hiigh. Deaths due to causes otlher than can-
cer occurred more frequently among persons in
the n-on-lung-cancer diagnostic groups. This is
probably due to the rapidly fatal course of both
primary and metastatic luLng canicers after
diaagnosis.
Deaths due to primary lung cancer occurred

among persons in some of the other diagnostic
categories; for example, the benign neoplasm
and the "other chest disease" groups (table 5).
These deaths, however, occuirred somewhat later
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than those in tlhe lung cancer diagnostic cate-
gory. For all persons in these otlher diagnpostic
groups who died of lung cancer, the lesions pres-
ent at the time of the survey X-ray appeared to
be small. For some of them, the absence of
specific symptoms delayed a definitive diagnos-
tic workup until the lesion had become inopera-
ble. In this survey, the difficulty of clinically
distinguishing between neoplasms, tuberculosis,
or otlher chest disease appeared to be most ac-
centuated when the X-ray revealed small or
rather poorly defined lesions in the lungs.
Each of the 8 surviving lung cancer patients

who had pneumonectomies had an opacity meas-
uring 3 cm. or more on the 14" x 17" sur-
vey X-ray. All other diagnostic aids em-
ployed, including cytological examiniationi of
sputum and bronchial. washings, were neg,ative
for each of these patients. OInly at thoracotomy
was a definitive diagnosis established.
The 30-month mortality experience of the

neoplasm suspects according to the site sus-
pected at the time of referral furtlher demon-
strates the difficulty of finding salvagreable lung
cancer cases (table 6). The distribution of the
126 known deaths shows a high mortality from
lung cancer among those persons originally sus-
pected of having ling tumors. In fact, the
group suspected of having lung tumors had
ratlher hiigh mortality from all causes of death.
H-owever, the deaths from cancer began to occur
earlier than did the deaths from otlher causes.
The relatively high lung cancer mortality

among the lung tumor suspects, together with
the fact that 7 of the 8 patienits who had pneu-
monectomies belonged to the lung tumor sus-
pect group, indicates that the X-ray methods
employed in the survey to find cases of primary
lung cancer were of limited but definite effec-
tiveness. Had there been greater survey par-
ticipation by older men, it is very probable that
the ratio of primary lung cancer cases to lung
ttumor suspects would have been greater.

Summary

A imcass clhest X-ray survey was undertaken
in 1953 in Pittsburgh and Alleglheny County,
Pa., primarily to find undiagnosed active tu-
berculosis and secondarily to detect other chest
diseases. According to the estimated age-sex
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distribution of the survey participants, partici-
pation by older men was relatively poor. Thus,
the effectiveness of the survey for detecting pri-
mary lung cancer was severely limited.
Of about 802,000 resident participants, 844

were classified as neoplasm suspects on the basis
of 14" x 17" confirmatory films or 70-mm. orig-
inal films. By the use of the usual followup
procedures plus special measures, clinical diag-
noses were obtained for 91.5 percent of the 784
neoplasmn suspects referred to private physi-
cians, and the mortality experience during a
30-month period was learned for 81.9 percent
of the 844.
In both the group with clinical diagnioses of

primary lung cancer and the group suspected
on the basis of the X-rays of lhaving lung tu-
mors, the mortality rate was higlh and death
occurred in a short time. These findings dem-
onstrate the rapidly fatal course of lung cancer
following detection by X-ray or clinical diag-
nlosis. Eight of the fifteen survivors in the
lung canicer diagn-ostic category lhad pneu-
monectomies. For each of these eight, the sur-
vey X-ray showed rather large lesions whiclh
ordinarily would not be considered "early," but
apparently the malignant process was amen-
able to surgery.
Deaths due to primary lung cancer also oc-

curied amiong persons with clinical diagnoses
of benign neoplasm or "other clhest disease."
These deaths occurred somewhat later than the
lung cancer deaths in the lung cancer diag-
nostic, group. For most of these persons, the
presumably misdiagnosed X-ray lesions ap-
peared small or not well defined. The difficulty
of distinguislhing oni an X-ray film betw^een
lung tumors, tuberculosis, and "other chest dis-
ease" is indicated by the fact that among the
personis suspected of having lung tumors, the
percentage witlh clinical diagnoses of chest neo-
plasm was no greater than the percentages with
clinical diagnoses of tuberculosis or "other
chest disease." However, the comparability of
the clinical fincdings is difficult to evaluate be-
cause of the probably different diagnostic cri-
teriia used by the physicians examining the
patieiits.
According to information available thus far,

the mass X-ray survey accurately detected an
estimated 40 cases of primary lung cancer
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among the participating residents of Pittsburgh
and Allegheny County. Just how efficiently
this was done cannot be answered from the data
presented here, but certain deficiences in the
methods employed are evident.
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Syphilis Serology Courses
Nine laboratory refresher courses will be

offered at the Venereal Disease Research Lab-
oratory of the Public Health Service in
Chamblee, Ga., September 1957 through May
1958, according to the following schedule:

Serology of syphilis: September 9-20, 1957;
December 2-13, 1957; February 17-27,
1958; May 5-16, 1958.

Tests for syphilis using Treponema pal-
lidum: October 7-18, 1957; March 10-21,
1958.

Control of syphilis serology by the regional
laboratory: October 21-November 1, 1957;
April 7-18, 1958.

The public health laboratory in venereal dis-
ease control: March 24-28, 1958.

The four courses in serology of syphilis con-
sist of lecture, demonstration, and participa-
tion periods covering the most widely used
procedures outlined in the 1955 edition of the
Manual of Serologic Tests for Syphilis.
The two courses in Treponema pallidum

tests for syphilis include instruction in the
performance of the T. pallidum immobiliza-
tion and complement fixation tests and other
procedures.

Two courses in control of syphilis serology
by the regional laboratory are designed for
assistant laboratory directors and senior lab-
oratory staff members. They include review
of serologic evaluation programs, laboratory
visits and field "workshop" procedures, and
discussion of new methods using treponemal
antigens.
The course on the public health laboratory

in venereal disease control, designed for
laboratory directors, includes discussion and
demonstration of new procedures and use of
laboratory aids in diagnosing venereal
diseases.

Applications for the courses must be ap-
proved by the State health officer or laboratory
director, by the medical officer in charge if
the applicant is a Federal employee, or by the
sponsoring organization of applicants from
other countries. Reservations should be made
not later than 1 month before the starting date
of the course. Application forms may be ob-
tained by writing to: Director, Venereal Dis-
ease Research Laboratory, Venereal Disease
Branch, Communicable Disease Center, Public
Health Service, P. 0. Box 185, Chamblee, Ga.
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